In this paper we define the algebra of new generalized functions A(S(R)) , and the set of corresponding new generalized numbers C . Also we will define the extended differentiation D, extended Fourier transform F , and extended convolution D on the algebra A(S(R)).
Introduction
Let E be separated complete locally convex algebra. Following the RadynoAntonevich method [1] we define the algebra A(E) in the following way :
Let G(E) be the set of all sequences in E. On G(E) we define the coordinatewise multiplication in the following way:
• : G(E) × G(E) → G(E).
Define the following subsets of the set G(E) :
−km ∀k} We state some of the basic known results :
is an algebra, and G θ 2 (E) is an ideal in G θ 1 (E) . Now we set A(E) = G θ 1 (E) \G θ 2 (E) which is a factor algebra. We define the mapping j : E → A(E) by
The mapping j is linear, and injective
Now let E = S(R) , and let S * (R) be the dual space of S(R), then define
By theorem 1.2 we conclude that S(R) ⊂ A(S(R)). Now if D(R) the space of tests functions with compact support. Let f ∈ D(R), and
The operator B f is linear, and injective,
Let B : E → E be a continuous linear operator, then [4, 5] for each f ∈ E, and for each α ∈ A , there is a constant d α > 0 and β ∈ A such that
and if b : E × E → E be a bilinear continuous map , then for eachα ∈ A there is β ∈ A, γ ∈ A and a constant C α > 0 such that for each f, g ∈ E
Moreover the operator β does not depend on representative.
Now we can definē
Similarly we define the bilinear map
Since differentiation D and the Fourier transformation F are continuous linear operators in S(R) [2] and the multiplication (.) and convolution * are continuous bilinear maps [3] , then they are lifted coordinate wise to operations inA(S(R) ) , which we denote by D, F , , * and defined in the following way :
These operations possess many good properties inS(R) and are very convenient for applications.These properties are also preserved in A(S(R)).
where the operators [+ix] act in A(S(R)) in the following way :
[+ix] : A(S(R)) → A(S(R)) and
Proof. the proof follows directly from the properties of ordinary operations of differentiation, Fourier Transformation, convolution, and multiplication.
3
New Generalized Numbers C Corresponding to the Algebra A(S(R))
In order to define mathematical systems in the algebra A(S(R)) we introduce the set of new generalized numbers as follows: Let G(C) be the set of all sequences of complex numbers. Define the set G M (C) as the set of all sequences (z k ) ∈ G(C) such that there are a natural number m ∈ N and a constant λ 1 > 0, such that | z k |≤ λ 1 e km for each k. Define N (C) as the set of all sequences(z k ) ∈ G(C) such that for each natural number m ∈ N there is a constantλ 2 > 0, such that| z k |≤ λ 1 e −km for each k.
Theorem 3.1 a) the sets G(C) , and G M (C) are algebras; b) the set is an ideal in the algebra G M (C).
Proof. a) we prove thatG M (C) is algebra. Suppose c 1 , c 2 ∈ G M (C), thenc 1 = (z k ) ,and c 2 = (η k ) and there are a natural number m 1 ∈ N and a constant λ 1 > 0 , such that| z k |≤ λ 1 e km for each k , and there are a natural number m 2 ∈ N and a constant λ 2 > 0 , such that for each k.
Consider|
Define the algebra of new generalized numbers corresponding to the algebra A(S(R)) as a factor algebra
We define the embeddings of the set of all real numbers R , and the set of complex numbers C in to the algebra C in the following way :
The following theorem explains the importance of the space of new generalized numbers corresponding in A(S(R))
Proof. The proof follows from the definition of the space, and the algebra. The space of new generalized numbersĈ corresponding the algebra A(S(R)) gives us opportunity to define, and study many mathematical models, for example we can consider and study the following system of equations: Du = δ n u u(a) = b , a, b ∈ C u ∈ A(S(R)) Du = vu u(0) = z 0 , z 0 ∈ C u, v ∈ A(S(R))
Remark: Here δ− the Dirac function is an element of the algebra A(S(R)). Finally in the future we can study and generalized bifurcations of quadratic piece-wise defined recursive sequences in the space A(S(R)) [6] .
